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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention raises the efficiency which operates the data displayed 
especially on the display about the system which displays the window of a 3 -dimensional 
configuration into the scene displayed on graphic display, and relates to the technique of improving 
visibility further. 
[0002] 

[Description of the Prior Art] In CG, geographic-information processing, etc., the method of 
presentation and operation of a window which are displayed on a display are shown. Method of 
presentation (1), How to divide a main data display field and a window viewing area (2) Two kinds 
of technique which carry out the overlap display of the window are in a main data display field. It is 
the method which performs preferentially data processing [ in one / any or / field in dividing 
beforehand field where the field 201 of the display screen which displays the main data is another as 
shown in drawing 2 as a window area 202 about the window method of presentation (1), and 
interlocking data processing in the main data display field 201, and data processing in the window 
viewing area 202 **** ]. In order to decide the view and visual axis of a 3-dimensional body, a map 
is displayed on such a window, and in JP,2-165390,A, the view of a map is made to perform a 
recognition of a view and the orientation of a visual axis. 

[0003] About the window method of presentation (2), it is characterized by displaying a window area 
into the display screen of the main data. In JP, 1-1 80343, A, in order to display an enlarged view, the 
window is used. And as shown in drawing 3 , the work of changing the size of a window in 
adaptation so that a field and a window viewing area to expand may not lap is carried out. In the 
inside of drawing 3 , and 301, the main data display field and 302 show an enlarged-view-ed viewing 
area, and 303 shows a window viewing area (enlarged-view display). 

[0004] As the operation (1) of a window Data are displayed in a window (2). A window is considered 
to be another world, the program linked with the window is started, and a program different for every 
window is started and performed. 

[0005] There is two kinds of technique of saying. A window is used for window operation (1) as a 

method of the conspicuousness of data to an user. JP,1- 180343, A shows the example. 

[0006] In the computing system in which a multitask operation is possible, a window is used for 

window operation (2) as a user interface for developing and performing two or more programs in one 

computer. 

[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
technique, with the window method of presentation (1), since it is used by dividing a display screen, 
the main data display field has the trouble of becoming small. Although there was a merit of the 
conspicuousness of a display in the window method of presentation (2) in order not to divide a 
display screen, the configuration of a window was shown to the user in the image which is two- 
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dimensional in a display and also projected 3-dimensional data on the two-dimensional window. 
Therefore, when it accessed to the 3-dimensional data displayed into the window using the icon for 
pointing, and the 3-dimensional data of a complicated configuration were rotated or a size was 
changed, the complicated interference check with this data was needed, and there was a trouble where 
a recognition of a visual axis or a view was difficult. 

[0008] As window operation (1) was mentioned above, a window configuration is two-dimensional 
and is not related with a display of data by window operation (2). Thus, the proior art was not able to 
operate 3-dimensional configuration data well. 

[0009] In this invention, a visual interface user- friendly for the user for solving these troubles and the 

data manipulation technique are offered. 

[0010] 

[Means for Solving the Problem] First, in order to display a part of graphical data displayed on the 
display screen, or another graphical data, as shown in drawing 1 , a window with a rectangular 
parallelepiped configuration of 3-dimensional is displayed. In the window, and a scroll bar, 
expansion / reduction selector (key), By adding the means which connects the rail for moving the rod 
for rotating a window, and a window, and a motion of each icon to a motion of a 3-dimensional 
window Even if it does not carry out direct access to the 3-dimensional data in a window, by the 
access to these operation icons of a window, the size and position of a window are changed and an 
expansion and reduction of 3-dimensional data, scrolling, rotation, and a move are performed in 
connection with it. Moreover, when the world displayed into the 3-dimensional window is considered 
to be world where the world displayed out of the window is another and the icon for pointing is 
contained in a 3-dimensional window on the table which manages the management tool of a window, 
and a window, a control of data manipulation is changed by changing a control of a computer to the 
world in the window where a display priority is high. The program relevant to the 3-dimensional 
window from which the control moved at this time can be started. 
[0011] 

[Function] Scrolling of 3-dimensional data, an expansion and reduction, and rotation can be 
performed, without having the function which carries out direct access in the data of the complicated 
3-dimensional configuration displayed in the 3-dimensional window by accessing the scroll bar 
attached to the 3-dimensional window, expansion / reduction selector, and a rod. Moreover, the 
position and the orientation of a visual axis of a view can presume easily with the display position 
and configuration of a window which were displayed on the display. 

[0012] Next, by the 3-dimensional window, two or more worlds expressing data can be displayed. 
Moreover, the world with an user's interest can be chosen from the inclusion relation to the 3- 
dimensional window of the icon for pointing. Thus, movement of the program relevant to the data 
constellation an user wants to observe a display by displaying two or more 3-dimensional data on a 3- 
dimensional window different, respectively easily can be performed. 
[0013] 

[Example] The system configuration for displaying a 3-dimensional window (it being described as 
3D window below) is shown in the drawing 4 and the drawing 5 . In drawing 4 , the graphic 
processor 401 processes transparent transformation, a hidden surface deletion, etc. to generation and 
the graphical data of 3D window. And in a display 402, a graphical data and 3D window are 
displayed. The graphic storage 403 stores the graphical data. 

[0014] The system which shows drawing 5 in drawing 4 is connected by the communication network 
507. The configuration which can also perform generation of 3D window and a manipulation of a 
graphical data from another graphic processor linked to the network by such system is shown. For 
example, graphic processor 2 It is [ 3D window generated by 504, and ] a display 2 about a graphical 
data. Instead of displaying on 505, they are the communication network 507 and the graphic 
processor 1. Through 501, it can transmit to a display 1502 and can also display on it. The graphical- 
data storage 503,506 is for storing the graphical data. This time graphic processor 1 They are the 
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graphic storage 1503 and the<graphic storage 2 about the data created by 501 and the graphic 
processor 2502, respectively. It is also storable in 506. Moreover, graphic storage 1 503 is removed 
and it is the graphic storage 2 about all data. It is also possible to make it the configuration stored in 
506. 

[0015] The functional configuration for displaying 3D window in the graphic processor 401,501,504 
of the drawing 4 and the drawing 5 is shown in drawing 6 . The content (keycode) and position- 
coordinate information on the key inputted by input devices, such as a keyboard or a mouse, are sent 
to the key judging section 601. There, it is judged whether it was inputted for a window operation, 
such as changing that it is going to choose specific 3D window out of two or more 3D windows 
which the user has already displayed or 3D window generation, and 3D window size. 
[0016] Suppose that the information was first inputted from the keyboard or the mouse for 3D 
window operation. At this time, the modality of operation to 3D window is judged by 3D window 
control selection section (selector) 602. As content of 3D window operation, there are 3D window 
display (3D window navigation statement part 611), scrolling (3D window scrolling implementation 
section 605) of the graphical data in 3D window, and rotation, an expansion and reduction of 3D 
window (3D window rotation implementation section 606, 3D window expansion / reduction 
implementation section 607), and operation is performed in each operation section. 
[0017] Drawing 7 shows the relation of the system of coordinates (criteria scene system of 
coordinates Zl 701, screen coordinate system Z3 703) related to a display, and the system of 
coordinates (window-coordinate system Z2 702) defined by the interior of 3D window. How to 
display 3D window is shown using the drawing 6 and the drawing 7 . The information for making 3D 
window create first is sent to 3D window creation section 603. The modality of operation in the 
window control selection section 602 is judged, and, as for this 3D window creation section 603, the 
creation information from 3D window navigation statement part 61 1, 3D window rotation 
implementation section 606, 3D window expansion / reduction implementation section 607, etc. is 
used. This creation information The criteria scene system of coordinates Zl currently displayed on 
the display The coordinate of the summits A and B of 3D window which is alike and receives, and 
system of coordinates Zl of 3D window The rotation Eulerian angle of receiving system-of- 
coordinates Z2 702 (if the angle of rotation of the coordinate of two points and a window is defined, 
the remaining coordinate of six points will be easily searched for by calculation), The zero 01 of the 
criteria scene system of coordinates Zl, and zero 02 of the window-coordinate system Z2702 A 
distance difference (it calculates as a value on Zl), and zero 03 of screen coordinate system Z3 703 It 
is a distance difference (it calculates as a value on Zl) with the zero 02 of system-of-coordinates Z2 
702. The coordinate of the 3D window 704 on a display screen 706 is calculated from these 
informations, and it is displayed on a display. Moreover, the graphical-data creation section in 3D 
window 604 projects the coordinate value which calculates the domain of the graphical data 705 
displayed in 3D window, and was calculated and obtained on the screen coordinate system 706 on the 
basis of the coordinate of the summits A and B of 3D window which corresponds window-coordinate 
system Z2 702, changes into the coordinate value for a display display, and displays on a display. In 
addition, in the window control selection section 602, the modality of operation is judged and the 
information to which operation was performed in 3D window scrolling implementation section 605, 
3D window rotation implementation section 606, 3D window expansion / reduction implementation 
section 607, etc. is used for this graphical-data creation section in 3D window 604. 
[0018] Moreover, 608 is the icon position judging section, the position of various kinds of operation 
icons is judged, and the information is sent to 3D window Research and Data Processing Department 
609. 610 is the individual application-program Management Department, and the graphical data in 
3D window will be created in the graphical-data creation section in 3D window 604 according to this 
individual application program. 611 is a display. 
[0019] This display algorithm is shown in drawing 8 . 

[0020] The coordinate of 3D window summit when seeing from criteria scene system-of-coordinates 
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Zl 701 first is calculated (step 801). The formula which changes the coordinate value (Xi2, Yi2, Zi2) 
(i= 1, 2... .8) corresponding to window-coordinate system Z2 702 of each summit into the coordinate 
value (XI, Yl, Zl) corresponding to criteria scene Zl 701 is [0021]. 
[Equation 1] 
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[0022] It is come out and given. They are **x2, **Y2, and **Z2 here. 01 02 A distance difference, 
lambdax, lambday, and lambdaz The scaling coefficient and theta to Zl of Z2 702, phi, and psi show 
an Eulerian angle. Next, the coordinate calculated by several 1 is projected on screen coordinate 
system Z3 703 (step 802). X coordinate shaft x3 of Z3 703 The X coordinate shaft xl of Zl 701, and 
Y coordinate shaft y3 of Z3 703 Z coordinate shaft zl of Zl 701 Are parallel. Zero 03 of Z3 703 
Zero 01 of Zl 701 A difference is seen from Zl 701 and they are **xl and **Y1. When it carries 
out, the coordinate value (XI, Yl, Zl) of the window summit is [0023]. 
[Equation 2] 
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[0024] It is alike and projection conversion is carried out more at the coordinate value (X3, Y3) on 
Z3 703 (step 803). Of (a-two number), (Xf, Yf, Zf) are the distance between the positions of the 
screen and imagination scale division (calculated value on Zl 701). (**xl, **Y1) are the zero 01 of 
Zl 701. Zero 02 of Z2 702 The distance difference of a between is expressed. The calculated 
coordinate value (X3, Y3) is transmitted and displayed on a display. Depth perception is calculated 
by performing a hidden surface and a hidden line removal at this time (step 804). About the hidden 
surface and hidden line removal by coordinate data, it is good by arbitrary technique. Next, the 
graphical data displayed on 3D window is displayed on a display. The domain first displayed in 3D 
window is calculated (step 805). It can ask for this easily by comparing the coordinate value to 
window-coordinate system Z2 702 of 3D window summits A and B. Next, the coordinate of 3D data 
corresponding to Zl 701 is calculated from (a-one number) (step 806). The coordinate value 
calculated by (the-one number) is changed into the coordinate value to Z3 703 with (a-two number) 
(step 807). Thus, the calculated coordinate value (X3, Y3) is transmitted and displayed on a display. 
Depth perception is calculated by furthermore performing a hidden surface and a hidden line removal 
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(step 808). 

[0025] Next, the operating instruction of displayed 3D window is explained. The display image of 3D 
window is shown in drawing 9 . For attaching various kinds of operation icons (it being described as 
OP icon below) to the window, and operating the 3D window 901, the icon of a scroll bar 
903,904,905, expansion / reduction selector 906,907,908, the rod for rotation 909,910,91 1, and the 
rail 912,913,914 is used. 902 shows the icon for pointing and 915,916 shows the side face. It can be 
calculated and asked for whether these OP icons were chosen by the icon for pointing 902 (it is 
described as PT icon below) from the inclusion relation of the operation OP icon which can be found 
from the coordinate of the PT icon 902 in criteria scene system-of-coordinates Zl 701, and the 
coordinate value of the eight window summits. 

[0026] When a scroll bar is chosen by the PT icon 902, 3D window scrolling implementation section 
605 of drawing 6 is started. If a scroll bar 903 is moved along with a rail 912, the domain of window- 
coordinate system Z2 702 which can be displayed in 3D window will be updated by the parallel 
displacement. In this case, a display rectangle is [0027]. 
[Equation 3] 

X2<X<x2* Y2+deltaY2<Y<Y2'+deltaY2 - (-three number) 

It is expressed by Z2<Z<Z2\ X2, Y2, and Z2 are the minimum value of a display rectangle, X2\ Y2', 
and Z2' here. The maximum of a display rectangle, and deltaY2 The movement magnitude by 
scrolling is expressed. For the Y coordinate shaft y2 of Z2702, and the scroll bar 904, the Z 
coordinate shaft z2 of Z2 702 and the scroll bar 905 are [ a scroll bar 903 ] X coordinate shaft x2 of 
Z2 702. It is the parallel displacement which met. If it scrolls, the graphical-data creation section in 
3D window 604 of drawing 6 will be started, the graphical data in the newly set-up domain will be 
re-calculated, and it will be displayed on a display. 

[0028] When expansion / reduction selector 906,907,908 is chosen by the PT icon 902, 3D window 
expansion / reduction implementation section 607 of drawing 6 is started. When expansion / 
reduction selector 906 is chosen, it is X coordinate shaft x2 of Z2 702. It meets and is x2. The side 
face 615 carries out a parallel displacement, maintaining the relation which crosses perpendicularly. 
When expansion / reduction selector 907 is chosen, it is the Y coordinate shaft y2 of Z2 702. It meets 
and is y2. The side face 616 carries out a parallel displacement, maintaining the relation which 
crosses perpendicularly. When expansion / reduction selector 908 is chosen, they are the Z shaft 
orientations z2 of Z2 702. The side face 917 carries out a parallel displacement, maintaining the 
relation which meets and intersects the Z-axis and a perpendicular. The size of 3D window is 
changed by this, and the display rectangle of the data by 3D window is expanded or reduced. At this 
time, the graphical-data creation section in 3D window 604 is started again, 3D data in the display 
rectangle of 3D window are re-calculated, and it is displayed on a display. 
[0029] Selection of a rod 909,910,91 1 starts 3D window rotation implementation section 606 of 
drawing 6 . If a rod 909 is chosen, 3D window will be rotated centering around the field center of the 
side face 617, and if a rod 910 is chosen, 3D window will be rotated centering around the field center 
of the side face 916. If the rotation rod 91 1 is chosen, 3D window will be rotated centering around the 
center of the side face 915. It is [0030], supposing the coordinate (X2, Y2, Z2) of Z2 702 will be 
changed into the coordinate (X2 1 , Y2 1 , Z2 1 ) of Z2', if the system of coordinates after Z2 and rotation 
are made into Z2 1 for the system of coordinates before rotation. 
[Equation 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/17/2002 



• 



Page 6 of 8 



'x A 



Y ' 

T 2 



c <t> s e ' 



s^c ec^ + c^s 0 
-s 0c e s<p + c0c 0 

S 0 S 9 



C Q A ^ 
b 0 O <f 






ses^ 






ce 




Z 2 



-(»4) 

[0031] It is alike and, therefore, is expressed, theta, phi, and psi are the Eulerian angles by rotation 
here. At this time, the graphical-data creation section in 3D window 604 is started again, the 
coordinate by rotation of 3D data is calculated according to several 4, and it is displayed on a display. 

[0032] If a rail 912,913,914 is chosen, 3D window navigation statement part 61 1 of drawing 6 will be 
started, and 3D window will be moved along with a motion of PT icon. Z3 [ as opposed to Zl 701 at 
this time ] Although the coordinate of a zero will change, there is no change in the data in a window. 
[0033] The object which moves a window and was displayed into it can be moved by in this way 
choosing the scroll bar of the window side face, and a rod here. Moreover, a display rectangle can be 
expanded or reduced by choosing expansion / reduction selector. Furthermore, with a rail, the pick of 
the 3D window can be carried out, and 3D window can be moved free. It always is not necessary to 
display OP icon shown in drawing 9 . OP icon is eliminated, when the access time to 3D window is 
managed in a graphic processor and it becomes more than a certain fixed time. And the 
troublesomeness of a display will be lost if it is made to perform regeneration when PT icon has 
accessed 3D window. 

[0034] Two or more 3D windows can be displayed into a display, and can also display a graphical 
data into it. When an user is going to access 3D window using PT icon at this time, it is necessary to 
manage which 3D window is accessed. The technique for managing 3D window below is explained. 
Although 3D window Research and Data Processing Department 609 of drawing 6 performs a 
window management using the information on the icon position judging section 608, a managed table 
(3D window managed table) which is shown in view 10 for this reason is used. The window number 
1001 is a number the order which generated 3D window is numbered (1008 shows a deletion flag.). 
Since it may superimpose on other 3D windows when 3D window is generated, the interference 
check between 3D windows is performed by comparing the display coordinate of the window to 
criteria scene system-of-coordinates Zl 701 . When there is superposition, priority of a display is 
made into the maximum to 3D window generated most newly. The window number of 3D window 
where the priority which stores "1" and is superimposed on the priority information 1006 at this time 
is low is stored in the window superposition information 1006. About other 3D windows with 
superposition, when the priority information is N, it updates like N<-N+l. PT icon for pointing can 
judge which 3D window is accessed by seeing this 3D window managed table. 
[0035] The coordinate value 1002 of the graphical-data display rectangle corresponding to window- 
coordinate system Z2 702, the coordinate value of the window display corresponding to criteria scene 
system-of-coordinates Zl 701, and the angle of rotation (Eulerian angle) 1003 of Z2 702 to Zl 701 
are stored in the window managed table. By referring to a coordinate value 1002, the display 
rectangle of the graphical data currently displayed in 3D window can be known. The inclusion 
relation of PT icon and 3D window and 3D window comrade f s superposition are calculable by 
referring to a coordinate value and the angle of rotation 1003. 

[0036] When 3D window is eliminated from a display, by turning ON the deletion flag 1008 shows 
that the 3D window is eliminated. If the deletion flag 1008 is turned OFF, 3D window will be 
displayed again. 

[0037] A window managed table can assign further a program peculiar to each 3D window 
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established in the individual application-program Management Department 610 of drawing 6 by 
having the event number 1005. If it explains using the example shown in drawing 1 , although the 
construction information on LAN is displayed in the 3D window 102, the construction information 
on a gas pipeline is displayed in the 3D window 103. 

[0038] PT icon presupposes that it enters into the 3D window 102. 3D window which PT icon has 
accessed with reference to a window managed table at this time is searched. 3 This includes the 
position coordinate of PT icon inside, and a priority information corresponds to the thing of "1" for 
which D window is searched further. It asks for the event number 1005 from the information on 
searched 3D window, the program corresponding to it is searched from the individual application- 
program Management Department 610, and it is started. Suppose that the program which calculates 
the operation status of the 3D window 102,103 and LAN in drawing 1 , and the program which 
calculates a time change of the pressure of a gas pipeline were linked through the event number 1005, 
respectively. When the PT icon 104 accesses the 3D window 102, the program which calculates the 
operation status of LAN is started. When PT icon accesses the 3D window 103 on the contrary, the 
program which calculates a time change of the pressure of a gas pipeline is started. And a program 
execution is stopped when PT icon leaves all out of 3D window. 

[0039] Next, the application of 3D windowing system is shown. Drawing 1 shows the scene 101 of a 
building as a criteria scene. Moreover, the 3D window 102,103 is displayed into this, and LAN in a 
building and the construction status of a gas pipeline are displayed, respectively. A contiguity in 3D 
window and an access are performed by operating the PT icon 104. About the operating instruction of 
PT icon, it does not consider as a problem here. Whether the PT icon 104 moved into 3D window 
judges as follows. When the coordinate value of the PT icon 104 in criteria scene system-of- 
coordinates Zl 701 is set to (Xil, Yil, Zil), the new coordinate (Xil 1 , Yil ? , Zil") of a move place is 
[0040]. 
[Equation 5] 

Xil-Xil+vx and deltat Yil -Yil+vy and deltat (-five number) It is calculated by Zil -Zil+vz and 
deltat. They are vx, vy, and vz here. The traveling-speed vector and deltat in alignment with Zl 701 
of the PT icon 104 are a sampling-time spacing. The coordinate which changes the coordinate (XI, 
Yl, Zl) of the PT icon 104 to now criteria scene system-of-coordinates Zl 701 into window- 
coordinate system Z2 702, and is acquired is set to (X2, Y2, Z2). Z2 of this time 3D window 
managed table It is [0041] by searching the display coordinate 1002 of a corresponding window. 
[Equation 6] 

xl Kx2<x22 Yl 1<Y2<Y22 - (-six number) 3D window which fills Zl 1<Z2<Z22 is chosen. (XI 1, 
Yil, Zil) express the coordinate of the minimum value of a window display rectangle, and (X12, 
Y12, Z12) express the coordinate of the maximum of a window display rectangle here. And the 
program corresponding to the event number of 3D window is started. The program related to [ after 
the program linked with the criteria scene 101 is started and the PT icon 104 moves into the 3D 
window 102,103 until the PT icon 104 moves into 3D window by this ] 3D window is started. If this 
view is applied, in 3D window, another unrelated graphical data will be displayed mutually, and the 
world different, respectively will be considered. And he is able for the user of a system to choose his 
interesting world and to perform the program related to the world. This is considered to be effective 
in a virtual-reality system etc. 

[0042] Next, the application about a display of the internal-organs image acquired by the computer 
tomography (CT) is shown. As shown in drawing 1 1 , the operation input of the image of the human 
being 1 109 included in the CT scanner equipment 1 1 10 is first carried out with a camera 1 108, and as 
internal organs of human being typical from now on, positions, such as the heart, the stomach, and 
lungs, are recognized by the graphic processor 1 107, and are made in schema display 1 106. 
Especially about the technique of this recognition, it does not consider as a problem. And if these 
internal-organs schemas 1 103, 1 104, and 1 105 are chosen by the PT icon 1 1 12, by carrying out the 
scan of the internal-organs fraction which the CT scanner equipment 1110 has recognized, it will be 
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restored as a 3 dimension-graphical data and a result will be displayed into the 3D window 1 102 of a 
display 1 101. It is* not easy for the internal organs displayed into 3D window to consist of a 
complicated curved surface, and to perform an interference check, and to choose this or to make it 
rotate and move. However, as clipping of 3D window was mentioned above, since it is comparatively 
easy, operation of an image becomes easier. Although drawing 1 1 shows CT scanning image 1111 of 
the heart in the 3D window 1 102, it can carry out similarly about other internal organs. The following 
example is the application to the simulation of the airstream around the structure. When the structure 
is a big size, the detailed information all cannot be displayed on a display, and cannot be seen. 
Moreover, even if it displays a partial diagrammatic view on the whole display screen, there is fault 
of being hard to hold the whole image. As a criteria scene, the scaling of the rough type and the 
simulation result 1203 of an airplane 1202 is carried out, they are taken out with drawing 12 to the 
display 1201, and the simulation result 1206 about the detailed fraction and its fraction of an airplane 
airframe is displayed in the 3D window 1204 in it. This is the image that another, still new numerical 
wind tunnel is realized in the numerical wind tunnel realized by the computing system. The 
generation method of a window is shown at this time. 3D window is first expressed as the proportion 
beforehand decided to the size of a display screen in a screen. And expansion / reduction selector 
906,907,908 is chosen and the size of 3D window is adjusted. Moreover, the rotation rod 
909,910,91 1 is chosen, and detailed information rotates 3D window so that it may be legible. In this 
way, a window is decided, the key of a keyboard or a mouse is pushed, and the detailed configuration 
1205 of an airplane model is displayed into 3D window, and the simulation result 1206 is displayed. 
[0043] In addition, although the rectangular parallelepiped as shown in drawing 9 has explained the 
3-dimensional window, it is not limited to this and it may consist of other-like 3-dimensional 
configurations. 
[0044] 

[Effect of the Invention] If deeds do not need to carry out the direct pointing of the interference check 
for the graphical data of a complicated configuration and the graphical data is displayed in 3D 
window by this invention, a move of a window and rotation can perform move of a graphical data, 
and rotation. At this time, selection of the scroll bar using PT icon for pointing, expansion / reduction 
selector, and a rod is easy, and can apply a high-speed algorithm. Moreover, by the control which 
considers each 3D window to be the separate world, the interesting world of a system user can be 
displayed on a display, the one world can be chosen from the inside, and the program related to the 
world can also be started. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The graphical-data processing system using the 3-dimensional window characterized by 
having a means to display the window of a 3-dimensional configuration on the above-mentioned 
display, and to display a graphical data also into a window in the graphical-data processing system 
equipped with the display which displays a graphical data. 

[Claim 2] The scroll bar for scrolling the graphical data in the above-mentioned 3-dimensional 
window in a display of the above-mentioned 3-dimensional window in the 1st term publication of a 
claim, Expansion / reduction selector for expanding or reducing the above-mentioned 3-dimensional 
window, The rail for moving the rod for rotating the above-mentioned 3-dimensional window and the 
above-mentioned 3-dimensional window is added as an operation icon, respectively. When the icon 
for pointing which chooses the above-mentioned operation icon is prepared and the above-mentioned 
scroll bar is moved, When the 3-dimensional window scrolling implementation means for making the 
graphical data in the above-mentioned 3-dimensional window scroll and the above-mentioned 
expansion / reduction selector are chosen, When a 3-dimensional window expansion / reduction 
implementation means to make the graphical data displayed in the 3-dimensional window with the 
above-mentioned 3-dimensional window scroll, and the above-mentioned rod are chosen, When a 3- 
dimensional window rotation implementation means to rotate the graphical data displayed in the 3- 
dimensional window with the above-mentioned 3-dimensional window, and the above-mentioned rail 
are chosen, The graphical-data processing system using the 3-dimensional window characterized by 
having the 3-dimensional window navigation means to which a 3-dimensional window is moved, 
without changing the data display in the above-mentioned 3-dimensional window. 
[Claim 3] the graphical data displayed on the interior by operation of the above-mentioned 3- 
dimensional window in the 2nd term publication of a claim, without performing the interference 
check with the graphical data in the above-mentioned 3-dimensional window - a motion of a 3- 
dimensional window ~ ************** „ ^ e graphical-data processing system using the 3- 
dimensional window characterized by making it like 

[Claim 4] The graphical-data processing system using the 3-dimensional window characterized by 
having the window management tool which displays preferentially the graphical data currently 
displayed as the 3-dimensional window with a high priority in it when the above-mentioned 3- 
dimensional window is accessed in the claim 1 st term or, and the 2nd-term publication using the 
above-mentioned icon for pointing by adding priority to the above-mentioned 3-dimensional window 
using a window managed table. 

[Claim 5] The graphical-data processing system using the 3-dimensional window characterized by 
storing the information for linking a characteristic program to the above-mentioned window managed 
table to a 3-dimensional each window in the 4th term publication of a claim, and the above- 
mentioned window management tool starting a program with reference to this link information to the 
3-dimensional window where a priority is high. 
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(57) [5JKJ] 

^-f ^^U-fCCS^TC^tK©^^ >K"? ( 1 0 2, 10 





[ff>£JS i ] j ^f-^^it^f^ *y'i< 

±IB-r * X y'\y J frC 3 ^7t;ffJtK<E> -f > K 9 £*t^U 

^> F^a^o^fc, ±§53^76^ F-Jrt©*^ 

CDffiX • W'h-fe U ^ £ . ±|g 3 AtcV -OK 1 ? &1I$E3 

ffi/JvfeU£**»lRLfc<!:* % ±IB3^^-T> F^i 20 
itCC3*5c 1 ?-r> F^rttcSUSSfifc^:? * 
-££x^n-;u3*43^7u? Y> KtfSfc*:- W'MS 

±En* K*a»?bte<t*, ±ie3;x7c^>r 

> F £ £ «: 3 ^vtu^ -Y > F Ftyciw 3 ftfc 9 s ? ? 
Si. ±fauwU£iMiRL/c£ ±i23^7C«5-r>F 
*»SttS3*7C^-f >F^*tt*ai*«Aft:Ct* 
»>^fA 0 30 

fffo-i" k: . ±s 3 ;x?c ■? > F 9 ©»mc <fc r ^©rt 

mcm^^tltc^yy ^ y ^^-^fe3^7C«5 Y> F-> 

ec«itii[i{a*#flp-riciccj:or. ±fa#-f>rw> 40 

■T4i8^«:«. ®^g©Wl>3#:7c^> F^£^©* 

4 ^ > F c t &4$tt £ * 4 3 &tE 

[»5W15 ] »3»l»4aiBtttt:*5C^r, ±iE£>(> F 
^ar--/;uc. »33cS^>F$*£*tLT»?r© 

«C > 3 -f > F £ Cc» U "C ±IE A > F ^ 

&C<DV> M# #B*#fiR lt7'a 4/^ A ASSIST 4 C £ 50 



* 

WfH^PS- 135 154 

2 

*«F«i-r*3*7C->^> K^^C^C^77 y 

[0001] 

U YCc^L/cS>-><7>*ic3^7C^tt^^ F£* 
3^frr4S^^Atcf!8U #ttfw*:7Wtcf^n3*-i 

[0002] 

(1) i^-^^W^i^-r^F^^M^^^ 

(2) *9 : -ira?R«lg!«:'5Y>F'?«:*-^^5r^a 

<D2il0^*4. ^^>F^^7K^a (1) (fC^X 

-fHffi©««2 0 1 tJM0O«««:*6*i;«6->-r> F 
9«i«2 0 2ilyr»»-C**, £f-^ISW2 0 
1 CCfcW-S^-drjiaai^-f > F*5«S^«J«2 0 2CCfc 

tet^ 5 f - ^aiig^w^tf ^ ^ar * ^ 0 

- 165390 , 3 *7C©«H*©a^to «t C^RIB 

[000 3] ->V>F«>*^ffi (2) Koi>-aj, i 
-r - ^CD^iiifficD*^:^ -Y > F ^aa*^^ 4 c <t 
LTU 5. WH^l- 180343 ffiA 

3CCm-TJ:9K: % ^WcC«(i:')Y>F')«inI^ 
& 6 ^ c ^ ^ ^ ^ > F 0 <D*£ 3 ^SSJ^Wcc^M 
■Tictl^X^SrOrCi*. H3H3. 30 1ttif-* 
3 0 2 att&EAB«^ffi«. 3 0 3(i^Y> 

f *^-r 0 

[0 0 04 ] •5-f>F->©fl6ffltrffiilyT« 
(1 ) ^-Y> F^rtCC^-r if**^* 
(2) •JM^^SBUOttW-b**.. *<D-5-/>K->i 
■;>^L/c^*P^^A?:*ai&b, ^-f^F^CiCcsa: 
5^py7 a ^$a8& b»f 3*4. 

[0 0 0 5 ] 2ii0©^ffi*i*4. -J-f^F^fiE 

< 1 ) tt. a.— tf**f-T4r r -^(Dm^3<D^ 
Sil/t»)-f>K , J*iinot?*«. ^13^1-18034 

[0 00 6 ] $-f>F$tt«#tt (2) v;U^^X 

ra»0^o^^A*H*L*tf 3*4/c*<0^-1f ^ 
>^7x-^iir'?Y> F^Srfle9fe©-C?*4. 




(3) 

3 

[0007] 

^7i* (2) ~T?B, T^^^^b^SM^SdL^cC^c^ 
^(D^^-T $ <DJ U ■> h £ ^ > F 0 (DBiX 

* *t L r # > > ^ ffl r a 3 > o r r * -k x 

U l^tt?^©3^:7cf s --j'*E»i3«fcO. *#3 

[0 0 0 8] F-5ttffl*S < 1 ) fuizEL^c± 

9«C-5>f > F9^KB2aC7cT*D. ■S-O KSttRW 
ffi(2) "Ctt, ^-^©^CCM-rSfcO'CB&t^ C 

f4Ci*it*«c*ofc fl 20 

[0009] ^BjrBctietDrafi^wat'rsfc* 

[0010] 

x^<DVA> f^cx^d-ji^-, SfcA-ffi'Mzi^ 
£ ( + , ^>f> F^*@K3-a:Sfc«)<Z)ci ^ F. ^ 30 
-f> F^*»tt34*Sfc»C!>U-JUiST-f 

* 3 acs ■> > f ? ccjevw w *ft»rr a 

CiCCioT, ^ > F2rt©3;KS^-*fci&»T2 

u *nccf*o r 3 ^Tn^-f office -ffi^. 

;k Ufi, »tt«rtf0. S/c'5^>F'?<D«a*S<t , 5 
-OF^^flt^f-yMCiot, 3iX7t:^^>F 
^<E>^e:^3 n/ciftW*^^ > F^Oj^tc^TSStifc 

> f ^©*<di£imcw9 s c i cc 

[0 0 1 1 ] 

l^-SMvteU?*. FCCT^-fe^TSCifc 
<fcoTT, 3^^Y> F^rt^^U/ctt«t3&:3^c5cJB 



1 
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4 

3^75^— a— ;k It* • *t'J\ EKKSrfTSC 
t*i"C*4 0 S/c-r 4 *y'\sA ^t^^nicO Al/ F 

[0 0 1 2 ] ^X^C3^7U^-<> F^Kcfc-?T. 7*-*© 

^>rw >^r^^>cr>3^7n^^> F-5«:*f"rsa 
ffllflft* €> a - if <D HRcDft h n^zmiR? ZCtfrT 
CCDJ: ^tcl/TfM ^^Iz-rtc, a^03^7cr 
-*fc-tti-€ c ftW5i:& 3^tc^ A > K^*ftt4Ci 

[0013] 

C3I««] 3^C7C^^>F^ («T3D'?>f>F'>tSB 
-T) *^-rsfc8bCD^f'A*fiR*H4*jJ:CJ f H5{c 

^7'U>f40 2(Ctel^^7 7>f ^ ^^-^fecfcO'S 

[0014] H5tt, BI4CC7n-9"^7'A*safi*y F 
•7-^5 0 7CCJ:r>rS3R3tiriiS. C(D<t5&^^ 
fAW^t, 3 DU> Y^Q^J&ty^y 4 v 9? 

-£<DttlX*. *v F V-5VLW^'*cM<b#*7 7 4 y 

Wl^tf^^^ ^^y'U-fe 7^2 5 0 4t4JSl>fo3 
D^-f>F^i t 4 v Srf 5 4 *7'lW 2 

5 0 5tC^ri^*>*? fflfi*f F-7-^5 0 7 

is&W?? 4 v&y'a-t y^i 5 0 1 ^/Mtf^ 
X7'U>( 1 5 0 2K:&2LT*5Vr£C£i-C*4. 
77-f^f-^H/-y5 0 3, 5 0 6tt^77^ 

d/^^^ ^^^cnz^ltl 5 0 1, ^^^^y^^n 
42^1*2 5 0 2 tCj;otMl/cf-^«n^n^7 
7-f^XH/-5/1 50 3, ^77o^^H/-^ 
Z 5 0 66CtMfrrSC«hfcr*5. &tc#yy 4 y9 

xn/-yi 5 0 3?rmo*or. -r-^T^^-^* 
y^y 4 v h 5 0 6tctg^-r5#^cc-r 

[0015] S4R£>*05CD^:7 ^ ^ ^^D-te >-^4 
0 1, 50 1, 5 0 4CC*5^T3D I 5^>F , >**S1" 

(^^^^fc) *jj:occiaB*«tWRB. ^-*JSa56 0 
ffiU<D3.D^-{ > F^0^^6^S<D3D^^> F-5«r 

fECDfc&tC A^J 3 txtc<DiPifim% 3 n *. 
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[0016] £-f"3 DV-4>h'?mft<DtcBbl,C*--7i<-- > 

vj^wpmmin (-feu**) 602tcj:ot:3D 

> F ^^©rt^i LtlJ 3 D ^ > K -5^(3 D ? 
W> K^^iftHtfSP6 1 1 ). 3 K^©4ik:S) 
hV^y -< v t> ■r-£<D^ci-Jl/(3 F9* 
?n-jHMSSI&6 0 5). 3 DO-O F3©[Si$s • *£A 
•tt/h (3 D-5 -Y> K-5lBl^SgSP6 0 6. 3Df^> 

v^ith ■ m^b^HkUQ 07) #£>9 . -eti-en©^ io 

CO 0 1 7 ] 07«. £ttK.ffl%TZ>m®m 
>IiSZ, 70 1, X^U->J^tf^Z 3 7 0 3 ) 
t. 3 > F9©F*iSIS-C5e«S*7fcffi&3i 

K^&IRl&Z, 7 0 2) ©M{fc£3|jnO-Ct,>S. 3D -5 

')Y>K'f<^g|56 0 3tCi*e»n€>. C©3D^-T>F 
■> fPEXSP 6 0 3W, ■? -f > F ■> MffltiSfttf 6 0 2 rtftflF 

©aa*>*Bes*x. 3D-5-/>Kf««fl*stTa56 1 1. 20 

• 83>J^*SSB6 0 7 tt£a>6©m&«*Ra 5 J^6ftS. 

c©fBjXtil#Rtt. x^u-rtc^urt^SiPv- 

>&to&Z* (cSt-rS3D^-<> F^OH^.A, B©ffi 
tmeJ:tf3 D^-r^F^OS^Zx «c*f-T4flE«»Z 
, 7 0 2OIH$i^w'7-ft <2Mi©ffiai**J:a f, ?-f>F 
■>©@Kft #361*3 v) © 6 &©&«£«*«: J: 

i^'f> F^ffitl^Z, 7 0 2©fl&&0, <t©5ESltfi 

(z, ±.-c<DmtL-cnn-tz) fej;w*'j->ii 30 

^Z a 7 0 3©tS§05O 3 iHtl^Z, 7 0 2©JS0£O, * 



: <L©8ESiM (z.-L-coffito-cftJrr*) -ci>z> a C 
ttectssflA^^-f ^^u^? y->7 0 6 ±©3 d 
F3 7 0 4©^#it#£ft. t 1 -* J^uYCcSl 
^S^. SfcSDf-f^F^rty^^-f trff-jr^ 
fiXg|56 0 4 T&i-t? -< > F 9l£ftl£ Z , 702*ft£r S 3D 1 ) 
-/> Fr>©H*A, B©ffi«*fei8c. 3D^-f>K^ 
rtr^nSft&y-?? -< fpf-^l 05©3EH£ft© 

f^T'U^K^-TS. ft. C©3 > F^rt?" 

^^^^f- *f&£0l 6 0 4 t*. •> > F WaBWR 

sb 6 0 2 r«»fiE©«s»**i3e s n. 3d-^>fo* 

^P-;HI«6gP6 0 5, 3 D3^> F^Hie3ISSSP6 0 
6, 3D$4>F IB'MIMflW 6 0 7 ft df 

C 0 0 1 8 ] 6 0 8B7 -r 

3 D3-f> F^tS$SeS§P6 0 9 (eg 6*1-5., 6 1 0« 
eS'Jjfi>ffl^P^A i g3BP-e* l 3> C©fl8iJt£;ffl7 - P^ 
^AtCf&C-CSD^-fVF^rty^-? -f ^f^-amS 
SP6 045CT3 D">-i / > -f -j Zr-Ztf 

fBSSfiscttcccs. 6i n*? 1 .* ^ wc&s. 

[0019] C©itmT.rt'=f 'JXA£S8&CinT„ 

c o o 2 o ] srsin^-^^z, 7 0 1 *»e>JSfc 

<t#©3 D^-Y> F^j%S©0S«rftS-^-S Uf-;7' 
8 0 1). «H*©^ > F 9ffifll% Z, 7 0 2 K*fj£ 

"TSffiSffl (X,,. Y„. Z,,) <i = l. 2 8) 

£. 8j£->->Z, 7 0 1 te^fl&TSJ^HfiCX,. 
Y, , Z,> CCSEJft-rSSiB 

[0 02 1 ] 

Cifcl ] 



c^cec#-s^s^ s#cec,» + c^s^ -sec* 

C0S8 S0S9 C8 







+ 


AY, 




AZ, 







C=cos , S=sin 



[0 02 2]T^6n^. CCtAX,, AY,, AZ 
, (iO, iO, ©^§1^. A,. A V ,A, liZ, 70 2 

V->ffi1f^Z3 7 0 0 
2). Z, 7 0 3©XffitI*4x 3 tZ, 7 0 1©XI1 



•••(!» 1 ) 

Nxi • Z 3 7 03©Yffi«Wy, tZ, 701OZI 
^ttz a A^W-C. Zj 7 0 3©IMO S i. Z, 7 0 

lOJS^.O, ©^5rZ, 7 0 1 ^SltAX,, AY, 
i-r-Si. >F^H.*.©J1^(B(X,. Y,. Z.) B 

[0023] 

C«21 



(5) ftMW-b - 1 3 5 1 5 4 

7 8 

Y 



x s=- Y J Y (x r x f )+x ^ +AX i 



Y 3 = ~ ! — (Z.-ZJ+Z.+AZ, 

{(X r X f ) 2 + (Y r Y f ) 2 } 2 



[0 024] CCcfcOZ^ 7 0 3l(Dlgffl(X i , Y, ) : 

«c«ia»3*iS(*f-v:/8 0 3). (»2) co*r, 
ex,, Yr, z f ) v->tmmtj:s<DiiLm<o 

ffl<DmffiV*>Z<iZ x 7 0 1±0W)E«) . (AXx, A 
Y a ) tt. Z, 7 0KDM^O, tZ 2 7 0 2©E*O 

Yj) 9wx:7iWGclEjii3*iS?n3*iS. C<D<L 

(xf77'8 0 4) 0 ^s^-^ec^sifflffi • mmm^ 20 

£?3DU> F->rtCca7nrS«H*»f»T5 (X^ 
^F^ffitttSZ, 7 0 2tc»-r&g6«l«*]t«^*«:i 

(xf^7'8 0 6). (» 1 ) cc<fcorft©^n/cffiS 
ffi*> (»2) tcj:^rz 3 7 o 3Cc*tT4ffifiMiitcgt 
lists (^fv^8 0 7). co^cfc^ccbrti-SL^n/c 30 
ffifflffi <x 3 . Y a ) tt^-* ^^"uYtcitoSsn^TRSti 

ff-*TS 0 8) D 

[002 5] :XCC^L//c3 D^Y> F^OSMT^ffiOC* 

x,<x<x/ 

Y, + ^Y,<Y<Y I ' + SY 2 

z,<z<z/ 
Woti^n^o ccrx 2 , y,. z,«^ifiB<z> 
x 2 ' , y 2 ' ( z/ \tWrifism<omA&, & 

Y 2 ^^n-Ji/tcii^Bra*^. y^n-^x 40 
-9 0 3«Z a 7 02OYffi|gM*y,. ^*a-;l/^-9 

5«Z 2 7 0 2(DXliltx 2 fC»ofc*MT»tt-C* 

[0028] S£A • fii^J^-te U^£906. 907. 90 
8A*PTT-f 3>9 0 2t?a«n/c<t*tt. 0 6CD3D 

K^ffi* * ffi'M£JS6«6 0 7#*gtt3*i4. ffi;^; 50 



-(»2) 

T^n>cblST) #stfW6*lTfc9. 3D-W>F?9 
0 1 *»f^"J"4tc«^*D-;U^-9 0 3, 9 0 4, 9 
0 5, a*-ffl/h-bU^*9 0 6, 9 0 7, 9 0 8, [H 
$EfflP^F9 0 9, 9 1 0, 9 1 1. U-JU9 1 2, 9 
13, 9 1 407>f3>^tt^ B 90 2B#Of-f> 
^fflT*f:a> fc 9 15. 9 1 6 HHMHSotTo C^O 
OPr^>W>r^>^fflr^> (JWTPTT 
>T^>ifB-r) 9 0 2TiiiR3ft/c*>£5;W*, sm^> 
-^ffilRSZ, 70 1(CfcW4PT7-fa>9 0 2©I 

[0 02 6] 7s >? U -;UK-#S PT7^n>9 0 2 T?« 

tfn^i#«a6cD3 do>t> f^x^o-;u^ssb6 

0 53^t§»3ti*. *^a-;i/>*-9 03£u-;b9 l 
Y>F^ffi**Z, 7 0 2©ttH3Wtr»»«:J:"9t:H 

Sfsn^o tow^ «?Rf5Htt 

[0027] 
[»3] 



•••(#3) 

• ffi/JvfeU** 9 0 63&iiS!R3nSt. Z 2 7 0 2<£>X 

S^ooiIfJS6 1 5;WfT»ttTS. • W'JvfeU* 
*9 0 73WjS!R3tlSi. Z 2 7 0 2 CDYffiSUffty z CC 

6 1 8#W£16T6. • ffl/Jvfe U** 9 0 8#*« 

iR3ft££. Zz 7 0 2<DZtt#l«lz 1 teffiot^oZ 

sbTSo ctitc<tor3D^>f > K 1 ?©** 3**^153 

ft, 3D^>f> F^CCii^-^CDa^KH^JE^cftS 
^«HI/h3tia. CCDi#HO'3 D9-f > Ffrt^? 
^ y ^^-^f^JSSSBB 0 4^e*3ti. 3D^W>F^ 



(6) 



[0029] n*F 909. 910. 91 1 WMIRZti 
ht. m6<D3 DO 41/ K-50(EI8SBSB6 0 6*se»3 
ft& 0 P? F9 0 9#ffllRS*i*£, 3D9-f>F'>« 
WJE6 1 7®ffi*'C**ttK:OT[el<EU P ? F9 1 0** 
jitRi*ft£<h, 3 D-5^> K -5 ttflWBH 9 1 6<Dffi4M>* 
ttk:[eI$E-r^o ®KP K9 1 1 *s«iR3tiS<t, 3D* 
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* 04>b'0&mW9 1 5©*^*tttclsllE-J"*. SfBKf 

7O20li(X 1 . Y„ Z a ) #Z,' <Dffi« 
(X/ . Y,' . Z,' > «cRE3*i*:frSi. -tti 
tt 

[0030] 
[«4] 



C£cec^-s#s0 

C 0 S 9 



s ^ s e c e 



z 2 



[003 1] iCj:^tg^^o CCT'0. *. <Mils! 
(ECCiS*-* C<D<h#ISt>'3 DO Y> F 

on^^-o -f v ^-^msase 0 4^»?n t 3D 

[0032] U-JU9 1 2. 913. 91 4#iBIRSft 
5i, H6<D3 D->^>F^»«)SlffSPB 1 l*sgtt3 

ft, PTT-f 3XD«l#tcr&oT3 DO-O F 
3ft& 0 C©<fc*. Z, 7 0 1*C*trSZ 3 <D/S0&<Z>ffi 

[0 03 3 ] CCrcUt^-f >F01Mffi©*^P- 
;U;s-, p ? F€:MfR?"St<iCCJ:oT^> F^*^ 

Wot3D^>F^?:f7^l t 3 DO 41/ Y0%: 
afiEK:«j/p-rci*ir*4. H9«:7n"roP7-f 3>» 

<D^r-3 DO 4 > F »)^<D7 ^ -b^BSHSf 1L fci- 

f0tPT7^3>*S3 D-?*f > F^tC7 2-fe;*bTS 
fct # tc#*7n€:Tf 5 J: ^ KIT & tWr<DMt> b S 
<&*. 

[0 03 4] 3 D*>-/> F£«^**:?W<D"tHC»£J[ 40 

D->-f> V0iT9-teAU<t:'? <tT6££Cc x &'©3D 
^>F^£7^-feXLTC><5> #»<Dea*fT 5 i&5#* * 

mwir& 0 o^ypovma. mdosDO^y^om 

mWmSb 6 0 9^7^3 >fig«SS|5 6 0 8 ©t»««:ffl 
^rtT^^, CO/c^il OCCTrVrj^fctS^-:/^ 
(3D'5-/>K')fI^-^) ^rffiffl-T^a ^*f>F 
"Jf^lOOltt, 3Dr>>f> F^fc^U/dfiKttW 50 



-(84) 

6ft&#-5|T'&& ( 1 0 0 8teffi£:7^#*^~?o ). 
3 D^>f > F2**J5JEOfc£*{tfft©3D-5 > F-5i 
*aOTl»*plfiBtt*s**fc«), asgi/-»ffi«3RZ l 
7 0 l^TS^-f > F^^TRffiffl^rttKTeciCC 

*Stttett. «fc*rb<*JSJELfc3D'5-r> F->CC*tb 
T«^C0®5feffi ***CC"r C <D£ #g5fct# $R 1 0 0 
6iC " 1" *»#4U fifiOT(,>5«5fcffi©ffi^3D9 

-f > f f ^s-^* 0 4>\r omsmn 1 0 0 

C^-CW*©«5fe«a3^N-C*S»^ N<-N+1©J:5 
CCJH?r"5**o C©3D'J-f>F , )fif-^tfl5C 
t«Cctot#-r>f -f>^PT7^3>#. £<D3D 

-f > F rHc7 ^-tzx 0"cc>4^**ijsr £ c <t*s-c* 

So 

[0 03 5] ')>f>F'?flr-^Uat ^-f>F^ 

ffloffitifa 1002. mmzy-ymmmzr i o 1 tea* 

jfcT*^>F?*^©ffi«ffi<fcZ 1 70 1tc*tf^Z 
2 7 0 2<DHH6ft <*^-ft) 1 0 03MlftSht 
0 0 2«r#KRTSCitcJ:oT k 3D 1 ? 

-f > F^rtcc^snri^y^^ * ^^x-^co^ 

«H**P5C<!:#r*4. ffifitffiteiOTHWEft 1 00 3 
4#If4Ci«Cct-7tPT7'f3>43D , )^>F') 
©fi£*B«. fcJ:^3 D«5 -/ > F «>BISOi«:IWT 

[0036] f a ^V'\y4iPh3 DO 4 > F^*fS*L 

r^-cD3D'i7>f>F r i7^B*$ftrc^ci^:^-ro rS 

^7^100 8£OFFi<c-rz>tma3 do a > f^ 

[0037 ] •)-f>F-5fif-^B36^ 
FS-^1 0 0 5 *}#oc4CCj:o-C, H6©fflJS0l£ffl^ 
p^^A^SSPS 1 oecS»6ft/dl*©3 D^-f > F 
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«c^-rw*fflc>rttw-rsi. 3 D$-f> f$ 1 o 2tc * 
fac»rttLAN©»aat»«3wa^stirt^#. 3D-) 
Y> FO 1 0 3ccfetsrti^^>f ^-5>f >©ifest9« 

[0 038] PTT-f=i>**3 D-W>F-> 1 0 2<S»f 

L*ft*e»rf incfcc^3D^>f> f^ i o 

^A^-£ft^*W-<> FS-^ll 0 0 5 4M/t»J>^S 

nrtifci-r*. 3 d^^> f-5 1 o 2«:ptt^3> 

10 4^7^tXl/cl^ra, LANCD^S&tK&^rlt 
ftS^P^? A^JBfti-r^o S*KC3D^>F^1 

0 3«CPTT-/3>*ir^-fe^L//t»^C», 2/;*^*20 

X,/ =X tl + v, • A t 
Y fl ' =Yu + v Y -At 
Z,,' =Zm + v £ -At 

oc.fc-oritffsn^o cctv,, v V( v t PT7 * 

^>104OZ 1 70lCCifto/c»ttSffi^ F>k A 

*Z, 70 1(C»T5PT7-f3>104©I8(X 1 , 
Y 1( Z») K-5lS«»Z a 7 0 2Cc9!ftly-C»3« 

X, l <X 2 <X 2 2 

Yj 1 < Yj < Y 2 2 

Z 1 1 <Z 2 <Z 2 I 
*j»te-r3D->-f>K'?*jWR'r6. CCt (X, 1 , Y 

t 1 , z, 1 ) «^^>F-5as«H0Mft/jva(oai«. <x 

A Za 1 ) F^«^B<0^fB<E>ffi« 

*m*? 0 ^LT3D^> F^O^^OFS-^tCjtflE-r 

WCPT7^^>1 0 4 4 1 0 1 £ 

1 0 4^3 D^>F") 1 0 2, 1 0 3rttc^toO"C*^ 

3 D^-T > F*5tcBBffi-rs^n^A*5|Si{|§n 40 

A & <fc- 1 c *> C i T SJffl t % x. 6 ti h . 
[0 04 2 ] *tC3>t:^-jr h^ty^^ -f (CT) (C 

■r. 01 itc^-rj:^tc, s-r, cT^ttggi 1 

1 0 CCA SAW 1 1 0 QCDJJ-is&ttSv 1 1 0 8T* 50 
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S&Sti&o -etWTMPT7>f3>^3D^/>h- 
[0039] ^X^D 1 ?^:" F^^^AOtSfflWtC^ 

i>rsvr 0 b 1 t*&g9<o*tt 1 0 i4S^>->(bur 

3^nL,Tl>£ 0 SEteC<D*tCtt3 Dr5-f> FO 1 0 2. 
103*s*ift5hr*f5. *tl-ttl»8J©&*»CDLAN. 
ftWA-JH ><D«^S#*^3ftTi,»S. 3D^ 
-f>F^^<30g|2teJ:i> # T^H2^«. PT7^>10 
4^|fW^Ci(cj:^tt^ 0 PT7^a>©iM 

ffiicoi^TSJc cmrat b&Uo 3d^-of^cd 

cpCCPTT-r^>l 0 4^o/c^^ i 57&H3:^CDJ:OCC 

t/Tflje-r*. a*^->a»*z» 70 ltcfccj&p 

T7>f^> 1 0 4OffittHiB* <X flt Y fl . Z.Jit 
Si, &tt£0*rLC>ffitt (X,/ . Yi»' . Z tl ' ) 

[0 04 0] 
[»5] 



^n^Jffi^^rCX,, Y,. Z,) i-r^o C©^3D^ 

^ffi«ioo2*fftsg-r s c i k j: o r 

[0 04 1 ] 
C»6] 

». Wai'tDfilLltty^^ * ^u-fe^U- 1 1 0 7 V 

mmis, ^+-7j«jics?si 1 o6-r&o -coBia©* 

71 1 03, 1104, 1 1 05*PT7-f3>l 1 1 
2ra!RT4i, CT^+ttgll 1 1 0#SSRLfc 

1©3D^> F£ 1 1 0 2©*fC^3*l5. 3D2 

tt31*5C£«§ar««GC>. oa>0 3D-5-f>F?<Z> 

y-^o»ffWJ:01B»K:/j:4. SI lta3D-?Y> 
F2 1 1 0 2®#1t'Cm<DCTZ* + ~>#<{J~*sl 
1 L 1 *7SlrT0>Sa*, ffi<DJ»S«c-3l*-C4>l5IDJ:^CC 
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IC^ftmZWnLT 4> y -isifiniPfrlC < l>£ 

5 -5. il2t«. iiv->il/rf^ 

X7"U-Y 12 0 1 CC!i?Rtftil 2 OZOXitfrteBt. 

#. 3D£^>K* 1 204rt«C^#M»#©i¥*B»fl' 
i-e«OSB»«cH-J-S^2»U-I-'a>te»l 2 0 6 £31 

s cc*f or & ^ft/ctb^tMBSHrtcca 

tST5. -euriltA • Sffi/JvfeU?£9 0 6. 9 0 7, 9 

fc@^P v K 9 0 9 , 9 1 0, 9 1 1 ZmiRbX&Mtfi 

Lr^-f > F^Sr^T. 4-tf'-FS/t«^X©* 
3D9^>F2©*&CfRm8*f ; Jl'©f£fflff5 

6*^-r*. 20 

[0043)1^. 3;Wc£./>K£*. 09©«fc5ftffi 
[0044 ] 

[»«©$»*] #IBWcJ: or. mmteBVtVif*? * 
>^-r&i&S#&< . 3D^W> F^tc-tO^-?? ^ 

•5.. C©££, W>r^yfflPTT-f3>^ofc 30 
x a ->iJ<-, • ffi'Jvfe u t> i> , Oy F©iStRW: 

© 3 D -Y > F 9 *j50 * ©t*^ £ SStfffl K <£ •» T . 

r, *©<t»*e>— 3©i*w*aiRC/'C, ^©iswtcHft* 
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: t57'n y 7 A £j*aat)-r * c £ & r* £. 
[Hffi©m¥ttl0ll] 

^©icfflerc&s.,. 

4. 

[S3] {fefe^flac J: 4 >5 -f > F 9**jftTffi©— WC* 

[04] •< 7 i'f - ?«i->^7-AMo-wr 
[05] y-57^-y ^-^Mffl^^Ajfja;©— 09-c. 

[06] 3;toc?-f>F$«ft©*fiSHT*S. 
[07] 3^7n^-f> F? £ ^77 •^I'f-i'O*^ 
3 fi©£ttft©Hft&^ IsfcH-C* &. 

[08] 3^7c , i'-r> K^oaso^D-^i-it'* 

4. 

[09] 3^^>K$±9 4>F'?i»fF7-f:a>© 
«^ -f y - ^ 4- Stf 0 -C * £ . 

[010] 3^c7c->^> Kr>«a^—^©rts*ai-r 

0r**-5o 

[01 1] 3:fcrc^> F^X7 u A©EiRfflCT~>X 
[012] 3^C3cf-f>F'!»i'^f i A©»fflS/5»U- 

-> a >^©t&ffl^-r@-c* a . 

[??#©i&Bj] 

6 0 1 -*-«je8B. 602-fY> K9Mffl9ttSIS. 
603 -3D9-f>h'9flHra*I9S. 604~3D->-f 
> F^rt^v *fft«». 605-3DfY 

^FVXZV-foZmSR. 60 6 -3D^-Y>F^leIK 
USSgP. 6 0 7 -3 D2-Y > KftfcA: • «'Me*«. 6 
0 8-T^n>fl[g#iJSSP, 6 0 9--3D^> F-5» 
SfitrSSB. 6 1 OHSS0CDffl7"a^5Aesg|5. 6 1 1 
-r •(XT'UY, 
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